Biochemical and behavioral recovery in a rodent model of Parkinson's disease following stereotactic implantation of dopamine-containing liposomes.
We have developed and characterized dopamine-containing liposomes which exhibited in vitro sustained release of dopamine for over 40 days. These liposomes were stereotactically implanted into the partially denervated corpus striatum of rats subjected to unilateral lesions of the substantia nigra. In vivo release of dopamine into striatal extracellular fluid was monitored by microdialysis and behavior was assessed by quantifying apomorphine-induced asymmetric rotation. Extracellular dopamine levels in the partially denervated striatum of the dopamine liposome-treated rats were greater than the levels in the lesioned rats which received control liposomes and these levels remained elevated for 25 days. In parallel, those rats which received dopamine liposomes exhibited partial behavioral recovery, with attenuation of asymmetric rotation following systemic apomorphine administration. These results suggest that dopamine-containing liposomes can partially ameliorate the deficits associated with a rodent model of Parkinson's disease, and demonstrate the potential of this technology as a method for the controlled delivery of therapeutic agents into discrete areas of the brain.